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USE OF 5-FLUQR0-2'-0EOXY-3'-THIACYTI0INe FOR THE TREATMENT OF HEPATITIS S 

The present invenclon relACes to the vue of e l-(2- (hydroxyraethyl) - 
l,3-oxathlolan-5-yl)»cyto«ine derlvetlve and physiologically 
functional derivatives thereof for the treatment of hepatitis S viral 
infections. 

Hepatitis B virus (HBV) is a viral pathogen of major vorldvide 
importance, HBV is most common in Asian Countries, and prevalent in 
sub*Saharan Africa. Tha virus is etiologically associated vith 
primary hepatocellular carcinoma and is thought to cause 80% of the 
world's liver cancer. In the United States more than ten thousand 
people are hospitalized for HBV illnass each year, an average of 
250 die vith fulminant disease. The United States currently contains 
an estimated pool of 500,000 - 1 million infectious carriers. Chronic 
activa hepatitis vill davelop in over 25% of carriers and often 
progresses to cirrhosis. It is estimated that 5000 people die from 
HBV- related cirrhosis each year in the U.S.A. and that perhaps 
1000 die from HBV- related liver cancer. Even when a universal 
HBV vaccine is in placa. the need for effective anti-HBV compounds 
vill continue. Tha larga reservoir of persistently infected carriers, 
estimated at 220 million vorldvide » vill receive no benefit from 
vaccination and vill continue at high risk for HBV- induced liver 
disease. This carrier population serves as the source of infeecion of 
susceptible individuals perpacuating the inscanca of disease 
particularly In endemic areas^ or high risk groups such as i.v. drug 
abusars and homosexuals. Thus, there is a great naed for effective 
antiviral agents, both to control the chronic infection and reduce 
progression to hapatocellular carcinoma. 

Clinical effects of infection vith HBV rang* from headache, fever, 
malaise, nausea, vomiting, anorexia and abdominal pains. Replication 
of the virus is usxially controlled by the iawxne response, vith a 
course of recovery lasting veeks or months in humans, but infection 
may be more severe leading to persistent chronic liver disease as 
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outlined abovt. to "VLtal laftecioM of Husuni" (i«cond •dtdoa, Sd. 
Evans. A.S. (1982) PLonua Publtshlnj Corporation, Mow York) . 
Chaptor 12 doicribos th« etiology of viral hopatltii infoctiona. 
Europoaa Patent Specification 0 382 526 discloses certain I, 3-oxathlo- 
lane nucleoside analogues which are effective In inhibiting the 
replication of bufflan LBaunodeflcleney virus (HIV) . 

tfo have now surprisingly found that a l-C2-(hydroxymethyl)-l.3-oxath- 
lolan-S-yD-cytoslne derivative of formula I 




(I) 



namely l.(2-(hydroxymeth7l)-1.3.oxathlolaa-5-yl)-5.fluorocytoslne and 
physlologle*lIy fuuctlooai derivatives thereof have potent activity 
agalBse HBV. 



ic should b« Bated that the compound of formula (I) contains two 
chlral cancers and therefore exists In tho form of two pairs of 
optical Isomsrs (i.e. enantlomors) and mixtures thereof Including 
r«:emic mixtures. Thus, the compound of formula (1) may be either a 
ail or a sSiOM. l-omer or mixtures thereof. Each and UiM 
can exist as one of two enantlomers or mixtures thereof Including 
racemie mixtures. All such Isomers and mixtures thereof Including 
racemie mixtures and tautomeric forms of the compound of formula (1) 
are within the scope of the Invention. The aU t-owt* of the 
compound of formula <I) a re preferred. 

■7^;;;5i;iir^ f.*cure of the present Invention ve provide the 
compound of formula (I) or a physiologically functional derivative 
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ch«rtof for use in ch« creacaanc or prophylaxis of a hepaclcis S virus 
infection. According to a further feature of the present invention ve 
provide the use of the compound of formula (I) or a physiologically 
functional derivative thereof, in the fflanufaeture of a aedicament for 
the treatment or prophylaxis of a hepatitis B virus infection. 
In a further aspect of the present invention there is included a 
method for the treatment or prophylaxis of a hepatitis S virus 
infection in a hose, for example » a mammal such as a human vhich 
comprises treating the host with a therapeutically effective amount of 
the compound of formula (I) or a physiologically functional derivative 
thereof. 

By "physiologically functional derivative" is meant a pharmaceutically 
acceptable salt* amide, ester or salt of an ester of the compound of 
formula (I) or any other compound which upon administration to the 
recipient, is capable of providing (directly or indirectly) the said 
compound of formula (I) or an active metabolite or residue thereof. 

Preferred esters in accordance with the invention include carboxylic 
acid esters in which the non-carbonyl moiety of the carboxylic acid 
portion of the ester grouping is selected from straight or branched 
chain alkyl e.g. n-propyl, t-bucyl, n-butyl. alkoxyalkyl 
(e.g. mechoxymethyl). arylalVcyl (e.g. benryl) , aryloxyalkyl (e.g. 
phenoxymethyl) . and aryl (e.g. phenyl): sulfonate esters such as 
alkyl- or arylalkylsulfonyl (e.g. methanesulf onyl) ; amino acid esters 
(e.g. L*valyl or L-isoleucyl) ; dlcarboxyltc acid esters (e.g. 
hemtsuccinace) : and 5'- mono* di* or tri-phosphate esters. The 
phosphate esters may be further esterifled by, for example, a 
alcohol or reactive derivative thereof, or by a 2,3-di(Cg^24^*^y^ 
glycerol. Any alkyl moiety present in such esters advantageously 
contains 1 co 18 carbon atoms, particularly 1 to 4 carbon atoms. Any 
aryl moiety present in such esters advantageously comprises a phenyl 
group optionally substituted e.g. by halogen, C^^^ alkyl, C^^^^ alkoxy 
or nitro. 
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The abov«-aencioned pharmaceuclcally acceptable amides of che compound 
of fonmila (I) includa chose derivatives vherein che cycosine amino 
group is present in the form of an amide, e.g. •HHCOR where R is . 
alkyl or aryl (e.g. phenyl optionally substituted by halogen. C^^^^ 
alkyl, C^^^ alkoxy. nicro or hydroxyl). 

Examples of pharmaceutically acceptable salts according to the 
invention include base sales, e.g. derived from an appropriate base» 
such as allcali metal (e.g. sodium), alkaline earth metal 
(e.g. magnesium) sales, ammonium and MX^ (vherein X is C^^^ alkyl). 
Pharmaceuclcally acceptable acid addition salts include salts of 
organic carboxylic acids such as acetic, lactic, tartaric, malic, 
isethionic, laccobionic and succinic acids: organic sulfonic acids 
such as methanesulfonic, ethanesulfonic, benzenesulfonie and 
p-coluenesulfonic acids and inorganic acids such as hydrochloric, 
sulfuric, phosphoric and sulfamic acids. 

The amount, of the compound of formula (I) (hereinafter also referred 
to as the "active ingredient") or physiologically functional 
derivative thereof which is required in. a medication to achieve che 
desired effect will depend on a number of factors, in particular the 
specific application, the nature of the particular compound used, the 
mod* of adalnlstratlom and the condition of the patient. In general a 
suitable dose will be in the range of 3.0 to 120 mg per kilogram body 
weight of the recipient per day. preferably in the range of 6 to 90 ag 
per kilogram body weight per day and most preferably in the range 13 
to 60 mg per kilogram body woight per day. The desired dose is 
preferably presented as two, three, four. five. sU or more sub- doses 
administered at appropriate intervals throughout the day. These 
sub-doses may be administered in unit dosage forms, for exampls. 
containing 10 to 1500 mg, preferably 20 to 1000 mg, and most 
preferably 50 to 700 mg of active ingredient per unit dosage form. 

Ideally, the active ingredient should be administered to achieve peak 
plasma concentrations of the active ingredient of from about 1 to 
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abouc 75mM. preferably about 2 co 50mM, aost preferably abouc 3 ro 
abouc IQuH. This may be achieved, for example, by che incravenous 
Injection of a O.l to 5% solution of the active Ingredient, optionally 
In saline, or orally administered as a bolus containing about 1 to 
abouc 100 mg/kg of the active Ingredient. Desirable blood levels may 
be maintained by a continuous Infusion to provide about 0.01 to about 
S.O mgAsA^u^ Intermittent Infusions containing about 0.4 to 

about 13 mg/kg of the active Ingredient. 

In the manufacture of a medicament according to the Invention, 
hereinafter referred co as a "formulation", the compound of* formula 
(I) or a physiologically functional derivative thereof herein as 
"active ingredient". Is typically admixed vlth, inter alia , one or- 
more pharmaceutlcally acceptable carriers or exclplents and optionally 
other therapeutic agents. 

The formulations Include those suitable for oral, rectal, nasal, 
topical (Including transdermal, buccal and sublingual) . vaginal or 
parenteral (Including subcutaneous, Intramuscular. Intravenous and 
Intradermal) administration. The formulations may conveniently be 
presented In unit dosage form and may be prepared by any methods veil 
known in the art of pharmacy. Such methods • Include the step of 
bringing Into association che active Ingredient vith the carrier which 
constlcuces one or more accessory Ingredients. In general, the 
fomulaclona are prepared b^ uniformly .and Intimately bringing Into 
association the active Ingredient vith liquid carriers or finely divi* 
ded solid carriers or both, and then if necessary shaping the product. 

Formulations of the present Invention suitable for oral administration 
may be presented as discrete units such as capsules, cachets or 
tablets each containing a predetermined amount of the active 
Ingredient; as a povder or granules; as a solution or sxiapenslon In an 
aqueous or non*aqueous liquid; or as an oil-in-vacer liquid emulsion 
or a vater-ln-oll liquid emulsion. The active Ingredient may also be 
presented as a bolus, electuary or paste. 
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A cabl«c may be sad* by cofflpcaaaLon or aoldlng. optionally vlch ona or 
mora accessory Ingradlencs. Compressed cablecs say be prepared by 
coopresaing in a suiceble machine the active ingredient in a free- 
floving form sxich as a povder or granules, optionally mixed with a 
binder (e.g. povidone, gelatin, hydroxypropylmethyl cellulose), 
lubricent, inerc diluent* preservative, dlsintegrant (e.g. sodium 
stxrch glycollete, cross-lixiked povidone, cross-linked sodium 
cATboxymethyl cellulose) surface -active or dispersing agent. Molded 
cableta mey be made by molding in a suitable mechine e odxcure of the 
powdered compound moistened with an inert liquid diluent. The tablets 
may optionally be ceaced or scored and may be formulated so as to 
provide slow or controlled release of the active Ingredient therein 
using, for example hydroxypropylmethyl cellulose in varying 
proportions to provide the desired release profile. Tablets may 
optionally be provided vith an enteric coating, to provide release in 
pares of the guc other than the stomach. 

Formulations suitable for oral use as described above may also include 
buffering agents designed to neutralize stomach acidity. Such buffers 
may be chosen from a variety of organic or Inorganic agents such as 
weak acids or bases admixed vith their conjugated salts. 

Formulations suitable for topical administration in the mouth include 
loxenges comprising the active ingredient in a flavored basis, usually 
sucrose and aeacU or tragacanth; pastilles comprising the active 
ingredient in an inert basis such as gelatin and glycerin, or sucrose 
and acacia; and mouthwashes comprising the active ingredient in a 
suitable liquid carrier. 

Formulations for rectal administration may be presented as a 
suppository with a suitable base comprising :3r example cocoa butter 
or a salicylate. 



Formulations suitable for vaginal administration may be presented 
pessaries, tampons, creams, gels pastes, foams or spray formulatl. 
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containing in addition co the active ingredient such carriers as are 
known in the art to be appropriate. 

Formulations suitable for parenteral administration include aqueous 
and non*aqueous isotonic sterile injections solutions which may 
contain ant i- oxidants, bxiffers, bacteriostats and solutes which render 
the formulation isotonic with the blood of the intended recipient; and 
aqueous and non-aqueous sterile suspensions which may include 
suspending agents and thickening agents, as liposomes or other 
mieroparticulate systems which are designed to target the compounds to 
blood components or one or more organs. The formulations may be 
presented in unit-dose or multi-dose sealed containers, for example, 
ampules and vials, and may be stored in a freeze-dried (lyophilized) 
condition requiring only the addition of the sterile liquid carrier, 
for example water for injections, immediately prior to use. 
Extemporaneous injection solutions and suspensions may be prepared 
from sterile powders, granules and tablets of the kind previously 
described. 

Preferred unit dosage formulations are those containing a daily, dose 
or unit, daily sub«dose, as herein above recited, or an appropriate 
fraction thereof, of an active ingredient. 

It should be understood that in addition to the ingredients 
parricularly mentioned above the formulations of this invention may 
include other agents conventional in the art having regard to the type 
of formulation in question, for example, those suitable for oral 
administration may include such further agents as sweeteners, 
thickeners and flavoring agents. 

The compound of formula I may be prepared for example by: 

a) reacting an optionally protected 5-F-cycosine compound with a 
1,3-oxathiolane of formula IIA 
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R,0 



(XIA) 



wh«r«ln BLj^ t» hydrogw or a hydroxy proMcttng group and L is * 
Itaving group; or 



b) r«ACCing « compound of formula IIB 

NKR.a 




(IIB) 



(iifa.r«ia SL U M <U£lMd ibov. ud R^* Is « «ino proe.eein( 
group) vlch • fluorlMClnj «g«nc ••rvlnf eo tntroduc. « Cluorin. 
«eea ta th« 5«po«lclon of eho cyto«ln« ring; or 



.) coAceing * eoopound of fotoul* IIC 




(IIC) 



C H 



s.o 



ri 
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(vhtrsln is as dtflntd abovt) vlch an agtnt serving co converc 
chtt 0X0 group In ch« 4-poslclon of che uracil ring co an aaino 
group; 4ny remaining proctccing groups being removed for example 
by acid or base hydrolysis co produce che desired produce. 

Uich regard co process a), che hydroxy proceccing group includes 
proceccing groups such as acyl (e.g. acecyl), arylacyl (e.g. benzoyl 
or subscicuced benzoyl), cricyl or monomethoxyrrieyl, benzyl or 
subscicuced benzyl, crialkylsilyl (e.g. dimethyl-£-butylsilyl) or 
diphenylmechylsilyl. The S«R-cycosine compound may be optionally 
protected vlch silyl, e.g. crlmechyl sllyl groups. Such groups may be 
removed in conventional manner. The leaving group L is a leaving 
^roup typical of those known in the art of nucleoside chemistry e.g. 
halogen such as chlorine or bromine, alkoxy such as methoxy or ethoxy 
or acyl such as acetyl or benzoyl. 

The raaccion in process a) may be effected in an organic solvent (e.g. 
l,2*dlchloroethane or acetonitrile) in the presence of a Levis acid 
such as stannic chloride or crime thylsllyl crlflate. 

Compounds of formula IIA may be obtained from a suitably protected 
2*hydroxyaeetaldehyde of formula III, 

R^OCH^CHO (III) 

wherein VL^ is defined above/ as described in Can. J. Research, 8, 129 
(1933) and European Patent Specification 0 382 526. Reaction of 
compounds of formula III with a mercaptoacetal HSCH2CH(OR}2» wherein R 
is C^^^ alkoxy such as HSOi^CAiOC^Hl^)^, known in the art (Chea. Ber. 
85:924-932, 1952), yields compounds of formula IIA wherein L is OR 
(alkoxy) e.g. methoxy or ethoxy. Alternatively, compounds of 
formula IIA, wherein L is alkoxy, may be converted to compounds of 
formula IIA wherein L is halogen or acyl by methods known in the art 
of carbohydrate chemistry. 
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Compounds of formula III may b« pcapartd from 1 , 2-0* lsopropylid«n« 
glycerol by incroduccion of (e.g. crisxibsclcuced silyl, benzyl or 
cricyl) and removal of che isopropylidane group vich mild acid (e.g. 
aqueouj formic or acecic acid) or zinc bromide in aceconicrile, 
follovad by oxidacion of che alcohol group vich aqueous periodace. 

Uich regard Co process b), che 5*fluoro subscicuenc may be incroduced 
by mechods Vcnovn in che arc (K.J. Robins, ec ai.. in Kucleic Acid 
Chemiscry, Pare 2» L.B. Tovnsend and R.S. Tipson, edicors^ J. Uiley 
and Sons. Hew York, 895-900 (1978) and references cherein; 
R. Duschinsky in Kucleic Acid Chemiscry, Parr I, L.B. Tovnsend and 
R.S. Tipson. edicors, J. Wiley and Sons, Nev York. 43-46 (1978) and 
references cherein). The fluorinacing agenc maybe, for example, 
crime chylhypofluorice in fluorocrichloromechane. 

Uich regard co process c) , che compound of formula IXC is 
advancageously creaced vich l,2,4*criazoIe, advancageously cogecher 
vich 4.chlorophenyl dichlorophosphace, co form che corresponding 
4-(l,2,4-criazolyl) compound vhich is chen converced co che desired 
4-aainQ (eycldine) compound by reaccioh vich for example mechanol. 

The scarcing macerials of formula IIB and IIC may be prepared for 
exaopU by raaccion of an appropriace (opcionally procecced) base vich 
a compound of formula IIA in an analogous manner co chac described in 
process a). 5-Fluorouracil and 5-fluorocycoslne are comercially 
available from Aldrich Chemical Co., Hilvaukee, tfl 53233, USA. 

Separacion of che (±)-£il and (±)-llMl isomers for example in a 
procaccad form, may be accomplished by chromacography on silica gel 
vich mixcures of organic solvencs such as echyl acecace/mechanol. 
echylacecaca/hexane or dichloromechane/mechanol. Any proceccing group 
may chen ba removed using che appropriace reagenc for each group. 
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Th« compound of formul* (I) may b« conv«rc«d inco a pharmActuclcally 
accepCAblo «sc«rs and uldes by reaccion vlch an appropclace acylaclng 
agonc, for axaapla. an acid hallda or anhydride sarving co acylac« cha 
5 '-OH and ^-NH^ groups. Tha acyl group may then ba removed 
seleccively from one or other of che 5' -OH and U-m^ groups. For, 
example , craaoDenc of che diacylaced compound under acidic condicions. 
eg. a Levis acid such as sine bromide in maehanol. removes che 4N*acyI 
group CO yield che corresponding 5'*0H eacer where creacmanc of che 
diacylaced compound under alkaline condicions, eg. vieh sodium 
mechoxide removes che S'*OH acyl group co yield the corresponding 
4N. amide. The acyl groups can also be removed seleccively by 
treatment with commercially avlalable esterase or lipase enzymes, eg. 
pig liver esterase or pancreatic lipase, or by treatment in accordance 
with methods described in U.S. Patent Specification No. 5071983. The 
compound of formula (I) may be converted into a pharmaceutically 
acceptable sale thereof in a conventional manner, for example, by 
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creacaenc with an approprUcs b«a«. An •sear or sale of a eonpound of 
formula (I) may ba convartad Ineo cha parane compound, for axaapla, by 
hydrolysis. 

For a baeear undaraeandlng of cha Invanclon. eha following Exaaplas 
ara givan by way of llluseraeion. 

g«.«at« t; ^«..t.f2.fM Y'<^«»v"«gt'vt>-l 3-«'«athtolan»S«vl>-S-fluQro- 

Kachod A: (±)-silA and (±)-srftni 2-ban2oyloxymachyl-5- (M^-acaqrl-cyeo- 
sln-l-yl)-l.3-oxaehlolana ara preparad and saparaead to eha (±)-£il 
and (±) ^rana Isomars as daacrlbad In Europaan Paeane (EP) 
Sp«cifle*clon 0 382 526. Tba (±)-fiil taomar Is fluorlnaead vl^h 
crlfluoromachyl hypofluorlca In fluorotrlchloromaehana (CCl^F) and 
chloroform ae -78*C. according eo eha maehod of Robins, ae al. Nuclalc 
Add Chamiscry. Part 2. 895-900.1978. Tha H^-acaeyl and 2-banzoyl 
groups ara ramovod wleh dUaehylamlna In aehanol. and eha produce. 
(i).^.l.(2.(hydroxy«aehyl)-l.3-oxaehlolan.5-yl)-5-fluorocyeoalna. Is 

laolaead. 

KaehodS: (±)-fii* «n* {i).suaA-i-^*t>*oyloTfa»th7l'i'(Mricll'l'yl)- 
l.3.ox»chlol«aa ara praparad as daserlbad In EP 0 382 526. Afear 
dlproeacelea of eha 2-hydroxyl group wlch saeuraead machanollc 
aanonia. tha Isomars ara saparaead on slllc* gal ualng EeOAc/KaOH as 
aluanc (E? 0 382 526). Tha (i)-ait Uomar Is raacead wleh acaele 
uhydrlda In pyridlna at room eamparaeura eo glva eha 2.acaeaea. 
Solvanc 1* raaovad In vacuo ae <30'C. Tha 2.acataea Is ehan 
dlssolvad In CHCI3 and washad wleh aquaous sodium blcarbonaea. Tha 
saparaead organic layar Is drl.d. and CHCI3 Is avaporaead in vassia- 
(±)-fiil.2-Ac.cyloxym.ehyl.5.(uracll-l-yl)-l.3-oxaehlolana Is fluorlna- 
ead as daserlbad abov. (Maehod A) by eha maehod of Robins ae al. 
Convarslon of eh. S-F-uracll bas. eo eha S-F-cyeo.lna bas. Is carrl.d 
ouc by praparaelon of eh. 4.(l.2.4.erlazol-l.yl) darlvaelv. according 
CO eh. «.ehoda of C.B. Raasa. J. Cham. Soc. . Parkins I. 1171. 1984 4nd 
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tf.L. Sung, Nucleic A.cld5 Res. 9:6139. 1981, using l,2.4.criuole end 2 
equivelencs of ^^chlorophenyldichlocophosphece in dry pyridine ec 
aabienc cemperecure. This conversion is followed by reeccion vich 
methanol previously saturated vith anusonia at 0*C, and the 2-acetate 
is hydrolyzed to give (±)-iia-l-(2-(hydroxyoethyl)-l,3-oxathiolan-5- 
yl ) - 5 - f luorocy cos ine . 



Pharfflaeeufteal formulactons 

In the following formulation Examples , the "Active Ingredient* is 
els * 1 • ( 2 - (hydroxyme thy 1 ) • 1 , 3 • oxa thiolan- 5 -yl ) - 5 • fluorocy tos ine . 

^xanrole 2 

Tablet Formilaelons 

The following foraulacions A. B and C are prepared by wet granulation 
of the ingredients with a solution of povidone, followed by addition 
of aagnesixoi stearate and compression. 



Forfflulacton A 

mg/g'ablet nig/eablac 

(a) Active ingredient 2S0 2S0 

(b) Lactose B.P. 210 26 

(c) Povidone B.P. IS 9 

(d) Sodium Starch Glycollate 20 12 

(e) Magnesium Stearate _1 I 

500 300 
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mg/tabl«c my/tablgt; 



(a) Aeciv« InsradUnc 250 250 

(b) Laceos« 150 

(c) Avic«l PH lOl 60 26 

(d) Pavidon* ».P, IS 9 
(•) Sodiua Starch Glycollau 20 12 
(f) Masa««lua St«ua» I _1 



500 300 



Acctv* itigr«dienc 100 
Uecos« 200 
Sc*rch 50 
Povldona ^ 
MagMsluai Sc«Arau — (t 

359 

Ttm follovlm foraulACloM. D ind E, «• prftpmrad by dlr*cc 
coaprMsloQ o£ xhm 4dalx«d lagrtdltnca. Th* Uecos« In formuladon E 
is of ttLB dirtcc eomprM<ioa cyp« (Dairy Crtsc * *Z«parox*). 

my/cablae 



Acc:.v« ingr«dl«nc 
Frtts«^AC^^*^ Search MF15 



250 

12a 

400 
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farmulacion E 

Active Lngreditnc 250 
Uccose 150 

AVlctl 1Q& 

soo 

PartmilMglop F rgnngrell«d Release FgrTBulacloti) 

The formulacion Is prepared by wet grMulatlon of the Ingredients 
(below) with 4 solution of povidone followed by the addition of 
magneslua stearate and eoorpresslon. 

(a) Active Ingredient 500 

(b) Hydroxypropylmethylcellulose 112 
(Methocel K4M Prealua) 

(c) Uctose B.P. 53 

(d) Povldona B-P. 28 

(e) Magneslua Stearate ' LJL 

700 

Drug ralaaia takes place over a period of about 6-8 hours and Is 
conplete after 12 hours. 

(;^«aule fqrmilations 
fqi^laclon A 

A capsule formulation Is prepared by adaUlng the Ingredients of 
Foraulatlon 0 In Exaaple 2 above and filling Into a two-part hard 
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L6 



g«Lacln capsule. FonsuUclon B is prepared in a siaiUr 

aarmer. 



Fflrmulaclon B 



(a) Acclv* Ingredlatic 

(b) Lactose B.P. 

(c) Sodlua Search Glycollace 

(d) Magnesixia Scearace 



250 
143 
25 

-2 

420 



(a) Acclve ingredient 

(b) Macro gol 4000 B.P. 



250 

m 

600 



mg/e«> still 



Active inffrediene 
Ucithin 
Arachie Oil 



250 
100 
IQQ 
450 



Capsules of fornulation D are prepared by dispersing the active 
togredient la the lecithin and arachis oil and filling the dispersion 
into soft, elastic gelatin capsules. 

Formilagton g fConeronfti pi^l^^se Capsule) 

The following controlled releaie capsule fonsulacion is prepared by 
extruding ingredients a, b and c using an extruder, followed by 
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spheronlzacton of th« «xcru<Uc* and drying.. Th« drttd p«lUcs art 
ch«n coated with controlled. rtleaij* mtabrane (d) and filled Into e 
two-piece, hard gelatin capsule. 

mg/CflPIUln 



(a) Active Ingredient 230 

(b) Mlcrocrystalllna Cellulose 12S 

(c) Lactose B.P. 12S 

(d) Ethyl Cellulose 13 

S13 



Example 4 

Injectable Fongulattgn 
FenBulatlon A 

Active Ingredient 0.200 g 

Hydrochloric acid solution. O.l or 

Sodium hydroxide solution. O.IM q.s. topH 4.0 to 7.0 
Sterile water q.s. to 10 aL 

the active Ingredlenc Is dissolved In bosc of the water (3S*C-40*C) 
and tha pH adjusted to bacween 4.0 and 7.0 with the hydrochloric acid 
or the sodlua hydroxide as appropriate. Tha batch la then oada up to 
voluM with the water and filtered through a sterile alcropora filter 
Into a sterile 10 aL aaber glass vial (type I) and sealed with sterile 
closures and overseals. 

TorauliClgTi B 



Active Ingredient 

Sterile, pyrogen-free, pH 7 phosphate 
Buffer. 



0.123 



q.s. to 23 aL 
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Ineraimueular Inlcetton 

Active ingredl«nc 0.20 g 

B«nzyl Alcohol O.IO g 

Clycofurol 73 1.45 g 

B«nzyl Alcohol q.s. co 3.00 mL 

Tho acclvtt lngr«dl«ne is dissolved In cho glycofurol. tho benzyl 

elcohol is chon edded and dissolved, end veter edded co 3 mL. The 

odxcure is Chen filcered through s sterile aicropore filter end seeled 

in scerile 3 oL saber glass vials (type 1). 

SvruQ 

Acelve ingredienc 0.23 g 

Sorbicol Solucion 1.30 g 

Glycerol 2.00 g 

Sodiua Bensoeee 0.003 g 

Flavor, Peeeh 17.42.316 9 0.0123 aL 
Purified VACer q.s. co 3.00 aL 

Tba aetiva ingredienc is dissolved in a aixcure of che glycerol and 
aosc of che purified vacer. An aqueous . solution of chie sodiua 
benzoace is Chen added co che solucion. followed by addicion of che 
sorbicol solucion and finally che flavor. The voluae is aade up vich 
purified vacer and aixed veil. 

ExMPlf 7 

SopcQelcorv 

my/gupooalCorY 
Accive ixigredienc 230 
Herd Fee, B.P. (Vicepsol H13 • Oynaaic Nobel) 177Q 

2020 
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On«- fifth of ch« Vlc«psol H15 Is A«lctd in a sctu-Jacksttd pan ac 
45*C maxiffluffl. Tha aeciva ingradiant is sifcad through a 200 M siava 
and addad to tha moltan baaa vith aixing, using a Silvarson fittad 
vith a cutting haad, until smooth disparsion is achiavsd. Maintaining 
tha fflixtxira at 4S*C, tha ramaining Uitapsol HIS is addad to the 
suspension and stirrad to ansxtra a hoaoganous mix, Tha antira 
suspension is passed through a 230 H stainless steel screen and, vith 
continuous stirring, is allowed to cool to 40*C. At a tesperature of 
38* C to 40*C, 2.02 g of the mixture is filled into suitable, 2 bL 
plastic molds. The suppositories are allowed to cool to room 
temperatxira. 

ExMrele 8 
PaaaAftes 

ag/neasarv 



Active ingredient 230 
Anhydrate Oextroae 380 
Potato Starch 3M 
Hagnasiua Scaarata 

lOOO 

The abova ingredients are mixed directly and pessaries prepared by 
direct compression of the resulting mixture. 

ftnr^^ral Act^^t^ A»tn«e Hansrlrit B VtruS fHaW 

The compound fiU-l-{2-(hydroxymathyl)-1.3-oxathiolan-3-yl)-5-fluoro. 
cytosine, was tasted as described below. 

The human HBV producer cell line of HepC^, 2.2.13, described and 
characterized by Sells ecal.. PHAS 84:1005, 1987 ahd J. Virol. 
62:2836. 1988, has been shown to share many characteristics of the HBV 
chronically infected hepatocyte. It is infectious as demonstrated by 
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ch* ability co causa disaasa io chiapanzaas. This call Una vas 
ucillzad in vicro co idancify conpounds wich anci-HBV acclvlcy. 

To ease eospound* for «ncivir«l MClviey. aonolayac eulcuras vara 
eroacad vlch ceapound. S0>200(iM foe caa d«y«. SuparnACanc aadia 
eoacaiaiag axtracallular virion Wk (Oaao p«rcielas) vara h*tvaaead on 
days chraa. six sad can. crsaead vldi precaiassa K (I ag/aL) and 
sodita dedaeyl sulfaea (1%) . sad lacubaead at SO*C for ona hour. DMA 
was axcraecad vich aqual voluaas of phanoL followad by chLocofora and 
Chan praciplcacad by aaaoniua aeacaea and prepanol. Tha DNA 
pracipicaea was dissolvod and collaeead on aicrocallulosa using chs 
proeadura of Schlaichar and Schuall (S & S, 10 Optical Ava.. Kaana, 
HH 03431. Publication No. 700. 1987), and traacad as dascrlbad by 
Soucham. J. Mol. Biol. 9«:503. 1975. Calls wara harvaatad. and cha 
iatracallular DMA was obtaiaad aftar call lysis with guanidina 
isothiocyaaata. Tha iatracallular DHA was haadlad ia ths ssaa aaaaar 
as tha axtracallular DHA. Aftar pracipitatioa by amoniua aeataca and 
propaaol, cha incracallular DMA pracipicaea . was dlssolvad. cue by 
rasericcion andonuclaasa. Hind tll. appliad to agarosa gal and chan 
eraacad as daacribad by' Soudiam co dataralna cha quaacley of 
raplieativa iataraadiata forms. Tha antiviral off act of cha compound 
was dataralaad by aaasurlag at laast a 100-fold raduction of cha 
aamas of Oaaa partlclas axtrudad iato Aa cultura aadium aad a 
slallar daeraasa la tha iatracallular raplleatlva latarmadiatas . 



Tha rasults ara given balov: 
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Efface gf Cta«I-f2.fHvdra«vi»«ehvn.1 Va^^f ^, ^ ^ ^ .^p ^ 
flwrgCYCOalnfl on HBV Produeetnn in ? -> r.n /;.npir Tii 

Tr««eaane 

Coapound 



Mpllea- 
tiva 

loetgra* Heno> iaear' 
e«d m«r> mdlac* 



HBV ONA in Culcura H«dlua 

0«y Day Day Day 

0 3 6 , 10 



A. uncraaced 


l.l 


2.0 


81 


58 


67 


93 


77 


calls 


0.9 


2.3 


77 


89 


110 


100 


88 


. 100 


1.9 


0.8 


2 


64 


11 


3 


0 




l.S 


1.9 


1 


34 


19 


2 


0 


B. uncraaead 


1.5 


1.9 


110 


65 


44 


86 


71 


ealla 


1.0 


2.3 


67 


90 


120 


80 


82 


100 


1.6 


0.8 


1 


90 


16 


0 


0 




1.0 


0.7 


1 


... 74 


10 


0 





Analyais of Intraeollular HBV DHil (Dam parcleUs) vat 24 hours 
follovins tho lOth dsy eroACaont. 

A 'zoro* IndlcACoa an und«t«ecablo Itvol of HBV ONA, soTuleivtcy 
cutoff vu O.lpg/aL 
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CIAIMS 



I. 



Cs« of a coopound of focaula 




(I) 



namtly 1- (2 - (hydroxymschyl) • 1 , 3 -oxachiolan- 5 -yl) • 5 - fluorocycos In* 
or a physiologically funccional darivaciva chartof ia cht 
fflanufaccura of a aadieaaanc for cha craaatne or prophylaxis of a 
hapacicis 8 virus infaccion. 

2. Usa as claiaad ia claia I vharain cha coopound of focmula (I) is 
in cha form of cha cia isoaar. 

3. Usa as claiaad ia claia 1 vharaia cha physiologically fuaecioaal 
darivaciTa is a pharaacaueieally accapcabla sale or asear of cha 
eoapeuad of foraula ^I) . 

4. Usa as claiaad in aay of cha pracsding claias wharsia cha said 
aadicaaaae is ia cha fora of a dosags unic. 

- S. Usa as claiaad ia claia 4 vharain cha said dosaga uaic concains 
10 CO 1500ag of dia coapound of foraula (I) or a physiologically 
funccional darivaciva charaof . 



6. 



Usa as claiaad ia claia 4 or claia 5 vharsln cha said dosaga unic 
is a cablac or capsula. 
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7. A eoopound of forsulA (I) (u daflrad In clala I) or a 
physiologically funccionAl dorivativo th«r«of for vuo in ch« 
croaODonc or prophylaxis of a hapacicis I virus infaccion. 

8 . 1 - ( 2 • (Hydroxyme chy 1 ) • 1 , 3 • oxachiolan- 5 -yl ) . 5 - f luorocy tos ino 
for usa in cha traataanc or prephylaxia of a hapacicis B virus 
infaetion. 

9. A mathod of craacing a hu&an having a hapacicis B virus infaccion 
coaprising cha adainiscracion co said huaan of an affaeciv« 
anci 'hapacicis B craacaanc aaounc of a eoopound of formula (I) 
(a« dafinad in claia 1) or a physiologically funcclonal 
darivaciva charaof co said huaan. 

10. A aachod as claiaad in claia 11 in which cha said eoopound' of 
formula (I) is £ii-l-(2-(hydroxyaachyl)-l.3-oxachiolan-5-yl)-5- 
fluorocycosina . 
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